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An experimentalinvestigation,ip”beingconductedtodetermine

theeffe,ctof?aryingtherlve$“diameterandpitchonthecompressive
strengthofflqt24S-Taluminum-alloyZ-stiffenedpanelsofthetype
forwhichdesignchartsareavail.akle.Thepresentpartof the
investigationisconcernedwith~nelswhichhavethesmllestvalues
ofwidth-t~thicknessratioofthewebsofthestiffenersgivenby
thedesignchartsandhavesuchlengththatfailureistylocal
bucklill&?.Theresultsshcwedthatforthesepanels,regardlessof
their6tiffenerspacing,thecompressivestrengthsincreasedappreci-
ablywitheitheranincreaseinthediameteroftherivetsora
decreaseinthepitchoftherivets. .

..
INTRODUCTION

ThedesignandanalysisQfsheet-stt:fenerpanels?oraircraft
structureshavebeenthesubJectofextensiveexperimentaland
theoreticalinvestigations,.butthedeter@nattonofthe,sizeand
pitchofrivetsforattachi~sheettostiffenerisa problamthat
hasnotbeenadequatelysolved.Inreference lc.harteandproced~es
are presentedforthedesignofz-stiffenedpanelstocarrya given
intensityoflofviingate givenpanellen@4. Thetestdataonwhich
theeedesignchartswerebased,however,wereobtainedforanarbi-
trarydiameterandpitchoftherivets:An investigationisthere-

. fore-beingc~nduc%e~intheLangley
oftheNACAtodeterminethee~fqct

●

structuresres~rchlaboratory
ofa variationintherivet
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dia?neterandpitchonthe&&&h~~f 249-Taluminum+lloypanela b

withlongitudinalz-eectlonstiffqnersofthetypeforwhichthe
designchartsofreference-lwereprepared.

Resultsarepresentedoft&ethird”deriedbf’teatsforthe
investigation.6cmmresultsofthefirstseriesoftests,reported
inreference2,arecombingdherefu”withtheresultsofthethird
series.Sinceanynumberofcombinationsofrivetdiameterund
pitoharepossiblefor ’aqv.panel, the.resultsofthetestsmadein
thesefirstthree~eriescancoveronlya smallregiononthedesign
chartsofreference1. Thefirstseriesofte~ts(reference2)
coveredtheregioninwhichthepanelsMve thecloseststiffener
spacings,thesmallestvalueofwidth-t-thicknessratiofor the
websofthestiffeners,‘atisuchlengthsthatfailureiebylocal
buckling.Thesecondseriesoftests(reference 3) coveredthe
sameregiona~thetestsofreference2 exceptforthelimitation
onthepanellen@hs.Thethirdseriesoftests,withwhichthe
presentpaperisconcerned,coverstheregioninwhichthepanels
havethesmallestvalueofwid%h-to-thickneesratioforthewebsof
thestiffeners,suchlengthsthatfailureisbylocalbuckli~,
andnolimitationonthestiffenerspaci~.Furthertestingwill.
“berequiredtodete?.mine’theeffectdfrivetdiameterandpttchon.:.panelshavinghighervalues& w3,dth-to=%htcknessrat~ofonthe

‘::Web@ofthestiffeners. I
..’.. ..

,. ,..,. ..
,, SYMBOLS
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lengthof speciiaen,inches ..
,’
radiusofgyration,inches. .

slendernessratio

widthofspecimen,inches

E@aoingof.stiffenersonsheet,inches ~~

width’.ofattachmentflangeofstiffenerstithes,.
widthofwebofstiffeners,inches .-

widthofoutstandingflangeofstiffeners,inches

thicknessof.sheet,inolies. ..... —-—.

.

$j” ~~thicknessofwebofstiffeners,inches ‘
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d

P

h

%y

zf

c

Pi

R

diameterofrivets,inches
.,

pitchofrivets,inches. “

depthofcountersinkforrive’ts,inches

compressiveyieldstre6sforzaateri.al,‘ksi

“averagecompressivestressatfailingloadfor
anyspecimen,ksi

coefficient,of’endfixityinEulercolvmnformula

compressiveloadperinchofpanelwidth,kipsperinch

radiusofbend
\ . .

TESTSPECIMENSANDMEZHODOFTESTING

Thespecimensconsistedof2@#C cluminuln-alloypanelshaving
longitudinalZ-sectionstiffenersas showninfigures1 and2. ..
Sevenstiffenerspacings

(
bs

‘)~ = 25,30$35s40jw,”“60,afid:~j
wereinvestigated.‘Thestiffenersonallpanelstiereidenkical~

. Twothicknesses’ofsheetwereusedtogivetworatiosofstiffener
thicknesstosheetthickness:

%
= 1.00and0.63. Thele~hs of..

thepanelsweresochosen(~=20) thatnocolumnfailureeoc&?red.
T‘P ,.

Theproportions
?

= 20, ‘
. .

%=9.5, and ~ ‘=0.4 were chogen
to give thepanelsfrm thedesignchartsofreference1 thathave
thesmallestvaluesof’width-to-thicknessratiofarthewebsof
thestiffeners.Inordertoallow”forthelargerrivetsusediti
thepresent investigation,thevalueof $# fortheWnels‘Yas.
slightlylargerthanthatusedforthepanelsofreference1 which..~d $ = 1.0,0. . . --.

The.rivetsusedthroughout:theinve@igati.~w6qeA17S-T,flat-
headrivet%(AN4h2AD~.Boththediameter’andpitchofther~vets
werevariedfor eachratioofsheetthicknesstostiffe~erthickness>
asis.shownintable.1. Themin$nuiurivetpitchusedinallcases

. .wasequa,ltot~ee timestheriv@ diamqtqrlOnallpanelsthe
rivetsweredrivenbyt4e,NACAfZ@@-rivetingpdocessinwhi~hthe..... ,..”

\
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rivetisinscn?tedwiththehead
hole,theshankoftherivetis
tha.countersink,andtheexcess

NACATN~Oe

...
‘oppositethecountersu~endofthe
drivenintothecavityformedby
materia~isremovedwitha milling

tool*A counter~inkangleof60~~asuqedthroughout.Thedepths
ofthecountersinkused”are&ivenin table1.

,,
Ultimateccinpressiveloadsfo2the~~ specimensweredeter-

minedina h~&raulicte@ingmachinehavinganaccuracyofone-half
of1 percent oftheload.Theendsof‘thespecimenswereground
accuratelyflatand-parallelina specialgrinder)andthemethod
ofalineuentinthetestingmachinewassuchastoinsurea uniform
bearingovertheendsofthespectiens.

:Thewith-grain’compressive’yieldstre~@hffcyofthematerial
beforeformingwasfoundtobeasfo3.low8:h~.oksi(max.),
44.2lcsi(av.),and40.!!ksi(min.).

RESULTSANDDISCUSSION

Theresultsarepresentedinfigure3 andtable1. In figure3S
iif.,calculated simplyasthefailing”haddividedbythecross-
seqtionalareaofthepane>,isplottedagainstthemm ofthethick-
nesses ofsheetandatiffienerd——————in ordertopresentthet~+~
resultsina mannersjfi.lartothatusedinreferences2 and3.

.

.
tw

Figure3 showsthatfcrallvaluesof
bs

~ ana ~ investigated
theccqressivestrengthsiucreasedw$theitheranincreasein
thediameteroftherivetsora decreaseintlnopitchoftherivets.

Thetypeoffailurealsochangedwithincreasingrivetdiameter
and.decreasingrivetpitch,as isshowninfigure4. Fortheweakest
riveting(seelowerleftcornerof.fig.4),therowasa fair~ylong
wave-bngthbulgingofthesheetawayfi-~thestiffenersaccampani.ed
bynumerousrivetfailures.Asthe%tren&thof--rivetingincrea-sed
:(upwardandtowardtherighton fig.4) theWavelew$h Of thebuke
decreasedandfewerrivetfailuresoccurred.In Orderto mold this
bulgingaltogetherandtoachievea platebucklingpatternwhich
variedsfnusoidallyalo~andacrossthesheetatfailureja very“- ‘–-—
etron~rivetingwasrqquired.(Seetoppartoffig,4.)

,,

Theseresultssuggo.st,that”;$lmconceptionofa l~f~d critical
range~ftheratioofrivet:pitchtosheet”tbj.clmess($hel’danger
zone!’tentativelyestiblj~hed,in.referenc”e“h)for~Yhichrivetfa”ilures “
maybee~ectedtoredu-ce“the‘p”aneist”rerigthmaybemislead~ng.At

.
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leastforrivetpttchessmallerthanthosecorrespondingtothe
lowerlimitofthecriticalrangeofreference4,andforthetype
ofstiffenerstested,perhapsa scznewhattruerconceptionisthat
thestrengthforlocalbucklingfailurealwaysdependsuponboth
therivetpitchanddiameteraswellasuponsuchothervariables.
aspanelproportions.-

,....!
:.

COI?C’LUTXNGREMhEw
. .. .

Resultsarepresented-ofteststodet6zminetheeffectof
varyingtherivetdi~eterandpitchontheccsnpreesivestrength
offlat245-Talumin~i.1.oyZ-stiffenedpanelsofthetypefor ‘,
whichdesi$nchartsareavailable.Thepresent-partoftheinves;i.-
gationisconcernedwithyanelswhichhavethesmallestvaluesof
width-t~thickpe~sratioofthewebsofthestiffenersgiven-bythe
designchartsandhavosuchlengththatfailureisbylocallmckling.
TheresultsshowedthatforthesePanels$regardlessoftbe~ stif~ene?
spacing,thecompressivestrengthsincreasedappreciablywitheither
an inomaseinthediameteroftherivetsor”adecreaseInthepitch .
oftherivets.

LangleyMemorialAeroaautimlLa~WatorY
NationalAdvisoryCommitteeforAeronautics

LangleyField,Ta,,August1,1947
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,

Diem.of Depthof PPitohof Average stress
rivetm, counteralnk, rlvetm, atfaiumgload, +L

(:.) (:.)
3f

(A) (hi) (kai)

t2-0.06hin.;bs.1.60in.;L s I.O.&in.;W = 8.64in.;

$
.l.oo;:=z&; ~=20

3/16 43.050 1.23
3/8 bl.450 do

l/16 0.035 5/8 b36.8y5 1.013
13/16 b38.3& 1.093
* 29.300 .843

$ 26.700 .768

9/32 44.cs)o 1.303
3/8 1.2k5

3/32 .040
1~f?6 “ $!:”z

1.069
1.I.40

% 33.400 .W

+ 30.700 .891

3/8 44.f@o
b43.735

1.317
l.-

1/8 .oy3 l% b41.710 L186

4 34.7!YI .990

+ 32.200 .856
13/
T

45mLxl 1.318
$.8$ 1.lgj’

5/32 .060 lh . 1.142
* 36.KxJ 1.032

+ b33.8c0 .%’3

;#i- 45.340 1.32g

w%’
1.232

3/16 .065 13/16 l.1.&
~ 37.al 1.077

+ b33.E@o .968
3/4 U.w l.=
13/16 J!4.485 1.*

1/4 .06s ~
16 38.5xM 1.1o4
~ 35.39 1.022

DQ%atafor~ .25 iafrcnreferenoe2.
%3

b~v=ageoftwotemta.
liATmRhLADV12CEK

CGMTTEE202AEROHAUI!IOS
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m 1.-~ D=IMS W ~PAlmsARDTEm~s -casMnud
!

Dim.of Depthof Pitohcd Average stress P
riwta, Ocuntadnk, rivota, atfaillngled, 7%L

(:.) (:.)
Tr

(A.)
(hi) (hi)

~ =0.06kIn.jb2. 1.g2in.;L . 10.02in.;W . M.2k in.;

%“”’+%+3”W

3/16 41.640 1.086
3/8 L.@@

::~
l/16 0.033 1:$6

.9%
. .%+7

33.No .865

2 32.33.0 .&s

9/
3/?

41.860 1.1o
42.640 Uo?

3/32 .040 l.olg
1~$6 a% .938

* 31.83o .81i3

4 28.160 .727
3/8 39.1s 1.019

1/8
3/8

●W
38.5ao

15/16
.992

36.lcO .895
* 34.050 .876

+ 30.3~ .7gl

15/
r

5/32
2:% i%

.060 1%.6 40.6W 1.049

* 35.15CI .908

+ 31.910 .&8

9/16 42.w3 1.u.6
43.vlo 1.M6

3/16 .- 1~$6 40.O(XI 1.026

* 36.570 .933

$ 33.1oo ●W
3/4 43.220 1.133
15/16 43.8K) 1.140

1/4 -.065 38.37o .904

? 33.550 .869

.

.

EATIOMLAw120Ex
caMrtTEEm A.maAmxo2



NACA TN No. 1467 9

TA2YX1.- R~ DD!E!i210E2OY~ PAmmaAxDTE2T~ - Catimled

Pi
Dim.of Depthof Pitohot Average tkream
rimt8, countersink, rivets, ●t *iliagIMA, r~

(:.) (:.) ,
3f

(L.) (kei) (ksi)

~ = O.O@Ikj ~ = 2.2kIn.;L = 9.84in.3w. U.U in.j

+=1.00 ;$$= 35+20 *

g
38.W) O:g
34.5&

L#16 0.035
33.-(W .7W

15/16 32.340 .*

4 28.310 .687

* 23.940 .631

:$? 38.370
*.15M

.936

.936
5/8 37.090

3/32 .043
.9

15/16 3w80 .W

5% 32.39 .786

* 26.s90 .653

3/8 39.130 .97
1/8

5/8
.0%

37.940 .924
15/16 39.370 .950

* 33.230 .ao

$ 28.950 .p2

w 2
i %% XJ

!5/32 .060 1~{16 37.980
* 33.230 .8M

+ 30.2ixl .73’2
9/16 38.400 .898
5/8 39.21.O .953

3/16 .065 15/16 38.360 .W

% 3k.2k3 .832

* 31.74’0 .769

3/4 40.380
15/16 40.W3 :%

~4 .06g * 36.280 .883

* 32*5W .*
1

wAm7riwa? s-—
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TABLE1.-K41URALD~BIOHS W z-mR7mm PAliKL9AEDTWIREs0LT2- Caltinwd

meal. of. Depthof Pitahof Averageetrem
rlveta, aonnteralnk, riveta, atfa~llnglcud, ~

L/~
(:.) (1:.) (:U.) (51) (kai)*

~ .0.064 in.;bs-2.56in.;L =9.64in.;W .13.44in.;

tu .l.oo,~.&; @3~

3/16 37.940 0.868
36.370 .839

;$
1/16 0.035

31.040
15/16 29.160 :%

* 26.Mo .601

4 23.940 ●5*

yg 38.600 .892
38.MIo .*

5/8 34.190 .787
3/32 .040 15/16 31+.130 .784

* 28.25x3 .646

d 24.320 .560
3/8 38.66a .836
5/8 37.2&) .847

L/8 .Op Lg/~6 3b,920 .807

4 30.403 .695

4 27.700 .634

1>/
5/z

38.360 :884
37.700 AJEJg

5/32 .060 15/16 37.580
* 31.64?0 .732
q 28.m .656

9/16 37.960 .872
39.070 .897

3/16 .065 1;?! 37.440 .867

% 32.930 .7%
~
4

30.I.80 .692

3/4 .89+
15/16 :;:{2 .896

1/4 .0!55 & 34.820 .777

$ 31.030 .709

.

RATIONAL~
Ccwrl?rmm A2Kmmrsos
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TABLE1.-HCWlfALDIME4210RSOF~PAnELSAm TYm.KE2u5x2- Oaltmlxed

11

Diaa.of Depthof Pitahof Aferage●tr.em
arivets, Colmterlllnk, rlmtn, atfaylg l.od,

af L/6
(:!.) (1) (L.)

(ksl) (hi)

tO=0.06kin.;bS= 3.2om.;L =9.28in.;w =16.64-.;
Eg=l.m;Eig.p;~.20

3/16 34.840
3/8 33.260 0:%

32.2p .694
1/16 0.035 l;?ti 30.260 .*1

+ 25.030 .yu

2 21.eoo .#-l

9/
3/?

35.5~ .768
3 .&o
$

.697
3 .320 .-f31

3/32 .040 1Z$6 31.o& .63b
1$ 28.620 .m

26.2bo .569

3/8 35.520 .722
34A90 .714

L/8 .oy3 1~$6 33.* .m
~ 28.9$0 .%5

9 26.960 .*.
15/2
i

3h930 .720
35.01.O .-(2k

5/32 .060 1#16 33.750 .696
+ 32.330 .666

*
26.7sQ .576

9/16 35.590 .-0s2
35.420 .729

3/16 .065 L~j!6 34.340 .-m3
~ 31.63a .651
16
1~ 28.29 .*

34.7txl .73.8
1~$6 34.590 .716

1/4 .065 * 33.760 .720

*
29.220 .m

KATIOHALADVIKHf
C#MLTTEE FOR AEiOEAUH02



12 NACA TN No. 1467

Dma.of -~ Pitohd AToragostroms
riwtw, Oountermlnk, rirotm, atfa;llqlled, &

(L.)
of

(2.) (&.)’
(k8i) (k#i)

~ = 0.064in.jb2= 3.840In.;L .8.92In.;W .19.84in.$

$
.l.00+6+20

3/16 31.870 0.64?9
3/8
5/8 z:% :%

1/16 0.039 15/16 25.3ko .93

% 23.230 .464!

~ 20.760 .416

w
31.6s0 .&s
32.080

9/8 :%
3/32 .040 15/16 %:2~ .557

* 28.210 .%3

* 22.930 An

3/8 32.262 .642
5/8 S.@ .626

1/8 .W L5/16 31.450 .623
1+ “ 27.080 .539
* 24.740 .488

1s/2
i

32.470
32.YP :%

5/32 .060 1~$16 31.770 .632
* 29.#10 .55Q

~ 25.8bo .5.16

9/16 3$2.682 .m
5./8 32.240 .633

3/16 .065 15/16 31.99 .635
~ 29.93 .603

46 “ 25.@3 ●YX
3$2.4b .646

1~$t6 32.42Q .650
1/4 .Oel %

31.260 .64?5

+ 26.580 .726

.
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D-. of Dqthof PltCkof Amrag9Stress
rlmtu, oamterd.nk, rivets, ●t failingU&, Q

(L.) (L.)
Iif

(in.)
L/4G

(m) (&i)

~ - 0.06kin.3~ - k.&Iin.;L . 8A8iu.;U =2k.64in.j

* .l.oo+~J~=20

3/16 29.63JI 0.5V
3/8 28.19 .536

~16 0.035
27.810

1~j!6 26.2s
.523
●W

4 24.000 .458

$ 21.320 .404

yr
29:2g .*

.3495/8 28.w .95
3/32 .040 ls/16 27.160 .m

26.3.oo .xl

f 22.240 A25
3/8 29.8X :~

1/8
28.830

.fm l;?ti 28.970 .553
* 25.&o .494

23.670 .k%

15/
,/r

.%5
%:0$

S/* .060 ly16 29.W :???
+ 27.680 ●Z9

* 23.3s0 .qx2

9/16 2g.qJo .556
29.340 .%3

3/16 .06s l;?U 28.7& .97
* 28.w .*1

24.160 .46h

y.loo
1~$6 29.650 :3

l/k .o& * 27.660 .53’

* 24.970 .k78

HATIOKAL~
Cm2uxlmKm AmCmmIC2
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.
TABLE1.-liWINALDIMMSIOHS~ ~ PMELSANDT~RXSOLTS - Caltdnued

Diam.of Depthof Pltohof Average,stress
rlveta, Pcountersink, rlvete, atfalllngload,

+L@r
($.) (L.)

zf
(~n.) (kel) (kei)

t8= 0.302in.;bs - f!.%in.;L = 9.44in.;W - 13.39k;

~ =0.63; =29;
% ?7=20

9/32 42.300 1.412
9/16 39.3~ 1.288
7/8 38.170 1.218

3/32 o.o~ J 35.400 1.158

+ 34.500 Lug

2 30.000 .984
3/8 43.&o 1.445
9/16 40.400 1.321
7/8 39.700 1.263

1/8 .060 L 37m&xl 1.2s7
g 33.500 L167

2. 30.240 .*

15/32 b43.59 1.41
9/16 bh2.335 1.3?.8
7/8 41.oxl 1.310

5/32 .070 A 37.850 1.236

+ 35.750 1.168

2 31.800 1.049

;g b45.1~ 1.451
C41.l% 1.32’7

3/16 .o& * 38.Ekn 1.263
$ 38.vo 1.253

2 31.$00 1.042

3/4 44.0% 1.471
7/8 b43.om L378

1/4 .WQ 1$ ho.-po 1.329

1% 39.E!cQ L307
!

2 34.100 1.MO
-— h““DataforZ=25 IsM reference2.ts
bAverageof iIWOt.0Et8.
cAverageofthreeteete.

NATIONALPIYfISORY
cokfhamFORAEROHMJTIOS
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● TA3Ltl.- MCWEALDDtEZiSIONSOF~ PAHEL9MD TBJ?RESULTS- Contlnud

Dleni.Of Depthof Pitc?lof Averageutrem Pi
rlvetu, aounter81nk, rivets, atfallingload,

7f qz
(L.) (A.) (L.) (kei) (Iuli)

ts-o.I.02in.;bs= 3.06in.; L = 8.58in.;w= 15.X IR.;
~
te

.o.63; ~=30; ~=20

9/32 37.780 1.153
9/16 35.850 1.089
7/8 35.350 1.067

3/32 0.0% L$ 34.450 1.033

$ 31.6$x3 ● 957
2 30.99 *935
3/8 38.020 1.143
9/16 37.970 1.158
7/8 37.210 1.141

1/8 .o& * 34.61.0 1.055

14g 32.boo .976

2 26.oM .781

15/32 37.480 L 138
9/16 38.Mo 1.168
7/8 36.370 l.mo

5/32 .070 1+ 35.260 1.970

3.$ 33.790 Lola

2 30.880 .926

9/16 38.970 1.194
7/8 38.950 1*U37

3/16 .080 d 37.070 L124
& 34.840 1.057
32
2 32.130 .973

3/4 39.63o 1.200
7/8 38.790 L 178

1/4 .090 & 38.5MI L 165
* 36.9@ 1.124

2 33.630 .973

NATIONALADVISCEH
CONMI’ITEEFORAERONAUTICS
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TABLEl.-lmdIEALMMEmxomm’HnrmvEo PAlmLsAm TmT REsULrs- contlmed

Diam.Of Depthof Pftohof Average Btrem
rlveim, oountereink, riveta, at failingload, ‘i

~
(A.) (L.) (L.) %

(kei) (Jut)

ts = 0.102 in.; bs = 3.57in.;L = 8.24in.;w . 18.49in.;

*=0.63+5,+=20

37●340 1.157
;$% 33.79 1.001
7/8 33.320 l.oog

3/32 0.0s ~
32

31.4eo .953
& 28.630 .eM
32
2 30.650 .%6

36.040 1.074
~j!6 36.030 1.094
7/8 35.000 1.037

1/8 .060 * 33.880 .999

I&J 31.220 .92

2 29.230 .@

15/32 36.I2o l.ofi
9/16 34.890 1.03
7/8 35.930 Lcd

5/32 .070 ~ 32.440 .9%

lg 30.8xI .*

2 30.430 .919

38.050 1.179
;$;6 36.270 Llo5

3/16 .080 1+ 35.570 1A*
*
32 32.850 .*

2 30.040 .905

3/4 b36.3m 1.073
7/8 36.940 l.osq

1/4 .0$)0 J 35.080 3..037

$ 34.720 1.033

2 31.730 ●952
bAv-e oftwoteets.

liATIOHALADVI&XY
cQ@m!rKEFORAEROMU210S

.
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TABLEl.- KMtliALDIMENSIONSOFZ4TIFFENE0PAX’ELSAHD= RESULTS- ContinUOd

Diem.of Depthof PitchOf Averageatre8e Pirlvete, counterelnk, xiivete, atfallinglcai, ~
(L.)

Zf
(:.) (fn.) (hi) (hi)

ts=0.102~.; bs = 4.08in.;L = 7.92in.;Ii= 21.04in.;

$ =0.63;b~=&;~.20
s

9/32 33.610 1.o12
9/16 33.180 1.013
7/8 32.2ca .937

3/32 0.050 1+ 28.960 .887
% 26.970 .833

2 25.810 .7%

3/8““ 34.5&o ●997
9/16 34.220
7/8 33.530 :?%

1/8 .060 &
32

32.49 ●952
1$ 30.750 .939
2 29,k20 .901

15/32 33.4& .963
9/16 34.370 1.001
7/8 34.410 1.OG?

5/32 .070 ~~ 33●3W 1.027
Jj 29.700 .908
2 27.810 .813

;g 34.870 1.019
34.300 1.049

3/16 .o& + 33.830 .995
@
32 32.59 .997

2 30.540 .945

3/4 34.310 1.033
7/8 34.720 1.067

1/4 .Ogd 1$ 33.520 .981

1$ 33.250 1.019

2 29.M?O .861

NATIONALADVISOSY
caMITTEEFORAEm(Aumcs
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TABLE1.- H(MIKALDIMEIVSIOIVSOFZ—STIFFEQQPAmLsAmDTEsrRlmlws- Ccatiaued

Diem.Of Depthof PitchCU Averageatresa
rivets, countersink, riwate, atifallingload, -L

I@
(L) (:.)

Ff
(L.) (ksi) (kai)

ts=0.102in.;bs.5.UIII.;L . 7.4oin.;w =26.14in.;

&o.63;~=~;$=m

9/32 29.~ 0.866
9/16 29.&O .876
7/8 29.~ .876

3/32 o.o~ J 28.730 .893

g 28.o&I .847

2 26.820 .806

3/8 29.k&I .869
9/16 29.340 .876
7/8 30.710 ●W

1/8 .o& ~ 29.790 .%W
g b26.8M3 ●798

2 27.430 .838

19/32 29.620 ;%
9/16 b29.860
7/8 31.11o .941

5/32 .Op * 30.380 .944

I.=J 27.960 .841

2 28.960 *W

9/16 y?.830 1.033
7/8 31.120 .*

3/16 .OM IL 30.510 ●943
g 29.890 .922

2 27.340 .&6

3/4 30.860
7/8 29.8k0 :E3

1/4 .o~ J
32 30.6ca .9%’
l% 30.220 .g3k

2 28.990 .871

bAverageoftvoteata.

NATIOIVALADVISORY
COMMITTEEFORAEROMWTIOS ,

.
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TABLEl.-NOKUWLDIMENSIONSOF ~~ PANELSANDTESTRXSULTS- Continued

Diam.of Depth of PitchOf Averageatresa Pirivets* countersink, rivete, atfailingload,

(L) (2.)
Zf *

(3.) (kai) (kEli)

ts=O.1O2in.;bs= 6.I.2in.;L = 6.96in,;w = 31.pkin.;
b.~~$=0.63;~=@ ~w

9/32 2a.mO 0.876
9/16 %9a!cl .889
7/8 b28.810 .876

3/32 O.om ~~ b27.760 .848
g 27.060
32 .837

2 b27.760 .846

3/8 29.460 LS:
9/16 29.W
7/8 28.670 .8W

1/8 .o& &
32

26.570 .828
~g b27.320 .836
2 26.930 .&3

15/32 29.470 AJ);
9/16 29.090
7/8 29.680 .919

5/32 .070 + 29.320 .99
13 29.320 .*
2 27.390 .847

9/16 29.830 .918
7/8 28.760 .868

3/16 .080 + 29.420 .908
~~
32

28.5M .874
2 30.260 .96e

3/4 29.660 .893
7/8 29.510 .899

1/4 .090 J 29.190 .*

g“ 28.56Q .882
2 27.830 .855

D*verageoftUOtentB-

NATIONALADVISORY
KM31TEXFORAERONAUHCS
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TABLEl.- KMINALDIMENSIONSOFZ4TIEFENEDP- ANDTESTRESUEPS- Conoluded

Diam.of Depthof sPitchof Averagestrees
rivets aountersinkj rlvetie, atfallingload, L

L/C
(&.) (L.)

i5f
(:n.) (lssi) (kEli)

ts= 0.102in.;bs= 7.65in.;L = 6.42in.;W = 38.89in.;

~= 0.63;~ %=75;—=20
%

9/32 27.80
do

O.&g
;g 24. .&1

23.2& .771
3/32 0.09 ~ 23.260 .748

g 21.OcQ .661

2 18.820 .dxi

3/8 26.520 ;%
9/16 26.610
7/8 24.430 .784

1/8 .060 ~ 23.720 .763

: 22.005 .710

2 19.MO .643

15/32 25.7& .831
9/16 26.710 .841
7/8 27.490 .820

5/32 .070 lL
32 24.300 .781

l% 24.483 ●793
2“ 23.980 .756

9/16 27.550 :%;
7/8 26.000

3/16 .080 * 25.070 .&6
p+ 25..140 .813
2 21.380 .681

3/4 26.380 .847
7/8 27.220 .W

1/4 .090 J
32 24.* .787
@
32

24.1~ .778

2 26.000 .835

NATIONALADVI-Y
CCMMI’M!KEFORAEK3NA~ICS

.



.
NACA TN NO. 1467 21

.

.

161
TJ?$’
1280

I
-—

F/2+ l--b. + -
J

Id-H’- NATIONALADVISORY
WMIUTTEE FM AERONAUTS

Figure /.- Cross section of test specimens.
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Figure 2.- Typical specimensafter failure.
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